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® Sulphur dioxide generator. 

® A sulphur dioxide generator (10) is disclosed 
which comprises two sheets (12. 14) of synthetic or 
other material which are laminated together by a 
laminating substance (16). Dispersed In the laminat- 
ing substance is a material (18) which, in the pres- 
ence of moisture, generates sulphur dioxide. The 
sheets are pervious to water vapour and sulphur 
dioxide and can be of natural, synthetic or semi- 
synthetic sheet material. Suitable sheet matenals are 
polyester, polypropylene, polyethylene, cellulose, 
paper, cellulose acetate or regenerated cellulose foil. 
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SULPHUR DIOXIDE GENERATOR 



Sulphur dioxicfe generators are placed in car- 
tons containing ^ie grapes, the gaseous sulphur 
dioxide in the carton preventing the growth on the 
grapes of certain forms of fungi. Where the grapes 
are to be shipped over long distances it is cbhven* 
tional to use two stage generators. These generate 
sulphur dioxide relativefy rapidly when first placed 
In the carton. The fast rate of release lasts for a 
few days and thereafter sulphur dioxide is released 
at a much slower rate over a period of serveral 
weeks. In the most commonly used two stage 
generator, a paper substrate is coated with a layer 
comprising a binder In which sodium metabisul- 
phate is dispersed. Sodium metabisulphate, in the 
presence of moisture, releases sulphur dioxide. 
Sulphur dioxide from said layer constitutes the first 
stage release. The generator is further formed with 
closed pockets in which granular metabisulphate is 
contained. Water vapour only penetrates the ma- 
terial which forms the pockets after a few days, 
whereupon the slow, long term second stage re- 
lease commences. 

Much research work has been done to deter- 
mine the optimum concentration of sulphur dioxide 
in the atmosphere of the carton. The research work 
has not yet produced results that have been ac- 
cepted by the industry as conclusive but it does 
appear as if much lower sulphur dioxide concentra- 
tions than were previously considered desirable are 
adequate to prevent fungi growth on the grapes. 
This also tends to tower the sulphite level In the 
grapes and to reduce any sulphur dioxide related 
demage. 

The present invention seeks to provede a sim- 
ple, inexpensive sulphur dioxide generator which 
will maintain an acceptable sulphur dioxide con- 
centration in a carton for a period of weeks during 
shipping or for months if the grapes are ^ored for 
later out-of-season sale. 

According to one aspect of the present inven- 
tion tiiere is provided a laminated sulphur dioxide 
generator which comproses two sheets of gas per- 
meable material with a laminating substance be- 
tween them, the laminating substance having a 
material dispersed therein which, in the presence 
of moisture, releases sulphur dioxide. 

Said larninating substance can be a wax, such 
as a paraffin wax, a microcrystalline wax or a 
laminating adhesive. 

Said sheets can be of paper, synthetic plastics 
material, regenerated cellulose foil, cellulose or cel- 
lulose acetate. Polyester, polypropylene and poly- 
ethylene are suitable synttietic plastics materials. 

Said sheets can both be transparent, can both 
be pigmented, or one can be pigmented and tiie 



other transparent. 

More tiian two sheets can be provided if de- 
sired and more tiian one layer of said substance. 

Both seets, or one of tiie sheets, can be print- 

5 ed. 

According to a further aspect of the present 
invention there is provided a method of manufac- 
turing a sulphur dioxide generator which comprises 
laminating two sheets of gas permeable material 
70 using a laminating substance which has dispersed 
In it a material which in tiie presence of moisture, 
releases sulphur dioxide. 

Said substance can be applied by a gravure 
roll, a coating head or an extruder to one of said 
75 sheets and tiie sheets thereafter pressed into face- 
to^face contact. Alternatively, the sheets can be fed 
in web form to the nip between two rollers and said 
substance can be fed in between tiie webs, the 
spacing between said rollers detenmining tiie tfilck- 
20 ness of tiie layer of laminating substance. 

One sheet can be coated with said substance 
and the other sheet can be smaller in size than 
said one sheet so that an area of said substance is 
exposed. Additonaliy, or alternatively, saki otiier 
26 sheet can have holes In It which expose areas of 
said substance. 

For a better understanding of the present in- 
vention, and to show how tiie same may be carried 
into effect, reference will now be made, by way of 
30 example, to the accompanying drawing in which: 

Rgure 1 is a section through part of a sul- 
phur dioxide generator; 

Figure 2 illustrates one method of producing 
ttie sulphur dioxide generator of Rgure 1; and 
35 Rgure 3 Illustrates a modified form of gener- 

ator. 

The sulphur dioxide generator shown In Rgure 
1 is generally designated 10 and comprises two 
sheets of syntiietic plastics material which have 

40 been designated 12 and 14. The sheets are se- 
cured togetfier by a laminating substance which 
has been designated 16. Dispersed in the sub- 
stance 16 is a material 18, which in tiie presence of 
moisture, releases sulphur dioxide. Such material 

45 can be sodium metabisulphate. an acidic mixhjre 
comprising sodium sulphite and fumaric acid, an 
acidic mixture comprsing sodium sulphite and po- 
tassium bitartrate or a mixture of bbtti tiiese acidic 
mixtures. 

50 The sheets 12 and 14 can be of any syntiietic 
plastics material which is gas and water vapour 
pervious. The synthetic plastics material must be 
capable of allowing water vapour to penetrate it to 
reach tiie material 18 and permit sulphur dioxide to 
pass tiirough it to atmosphere. Prefenred materials 
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are polyester. polyplVTlene and polyethylene. 

The sulphur dioxide generator is preferably 
rectangular In plan. It will be understood that, ar- 
ound the periphery of the generator, water vapour 
can reach the exposed edges of the substance 16 
(see the left hand edge of the generator of Figure 
1) without permeating one of the sheets. 

The generator of Rgure 1 is used by placing It 
in a carton which contains grapes. The atmosphere 
in such a carton is moist and water vapour con- 
sequently penetrates the sheets 12 and 14 and 
reaches the material 18. The reaction between the 
material 18 which is dispersisd in the laminating 
substance 16 and the water vapour causes sulphur 
dioxide to be generated, this permeates through 
the sheets 12 and 14 into the atmosphere of the 
carton and prevents the development of certain 
fungi on the grapes. The rate of production of 
sulphur dioxide Is substantially constant over the 
life of the generator. The rate at which sulphur 
dioxide is generated is proportional to the area of 
the generator, temperature, and the thickness of 
the sheets 12 and 14. Of course, a polyester sheet 
has a different permeation r&te to a polypropylene 
or polyethylene sheet of the same thickness. 

Referring now to Rgure 2. reference numerals 
20 designate two heateid rollers and reference nu* 
morals 22 two rolls of synthetic plastics material in 
web form. The webs are fed through the nip be- 
tween the rollers 20 and the laminating substance 
IS between the cut into generators of the desired 
size. 

The sheets 12 and 14 can both the transparent, 
can both be pigmented so that they are opaique. or 
one can be pigmented and the other transparent 
One or both sheets can have printing thereon. 

An alternative method of production comprises 
feeding one of the webs of synthetic plastics ma- 
terial over a gravure roll and using the roll to apply 
to one surface of the web a layer of laminating 
substance of the requisite thickness. The other web 
is then brought Into contact with the layer of lami- 
nating substance and passed between two rollers 
to press the two webs together withthe laminating 
substance between them. 

In another method the apparatus used to apply 
hot melt adhesive to labels Is employed to apply 
the laminating substance. Such apparatus includes 
a coating head including a slit tiirough which tiie 
laminating substance Is forced as a thin stream. 

The laminating substance can be a wax. such 
as a paraffin wax, with said material dispersed in it 
Alternatively, comerclally available laminating adhe- 
sive can have said material dispersed In It prior to 
webs. The width of tiie nip between the rollers 20 
determines what thickness of laminating substance 
can pass between the rollers 20 with the synthetic 
plastics material. 
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After lamination has taken place the laminate 
can be needle punched, if tills is requeired, and 
then cut into generators of tiie desired size. 

The sheets 12 and 14 can both the transparent. 
5 can both be pigmented so that tiiey are opaque, or 
one can be pigmented and tiie other transparent 
One or both sheets can have printing thereon. 

An alternative metiiod of production comprises 
feeding one of the webs of syntiietic plastics ma- 
10 terial over a gravure roll and using the roll to apply 
to one surface of the web a layer of laminating 
substance of the requisite tiilckness. The otiier web 
is Uien brought into contact with tiie layer of lami- 
nating substance and passed between two rollers 
75 to press tfie two webs together with the laminating 
substance between them. 

The another method the appairatus used to 
apply hot melt adhesive to labels Is employed to 
apply the laminating substance. Such apparatus 
20 includes a coating head Including a slit through 
which the laminating substances is forced as a tiiin 
stream. 

The laminating substance can be a wax, such 
as a paraffin wax, with said material dispersed in it 

25 Alternatively, commercially available laminating ad- 
hesive can have said material dispersed in It prior 
to being applied to said sheets. 

If a faster initial release rate is required, then 
an area of the substance 16 can be exposed to tiie 

30 amtosphere within the carton. Rgure 3 illustrates 
two ways in which tiiis can be achieved, In Rgure 
3 tiie sheet 12 has Its edge set back from tiie edge 
of tiie sheet 14 onto which tiie substance 16 has 
. been coated. Thus around all or part of the periph- 

35 ery of the sheet 12 tiiere is an exposed area 24 of 
tiie substance 16. Initial release of sulphur dioxide 
takes place from tiie area. In addition, tiie sheet 12 
Is punched to provide holes 26. The sut)stance 16 
is tiius exposed in tiie areas 28. These two con- 

40 structions can. if desired, be used In the same 
generator or can be used separately. 

Polyester is suitable as it does not crinkle or 
distort when said laminating substance is applied 
hot If said substance is applied cold tiien poly- 

45 . propylene or polyethylene can be used. For exam- 
ple, if a contact adhesive is used as the laminating 
substance, and tiiis is applied cold, tfien cheaper 
polyetiiylene can be used. 

If desired a humectant such as glycerol or 

50 sorbitol or a deliquescent or hygroscopic salt such 
as calcium chloride can be mixed in the laminating 
substance to "attract" water tiirough tfie sheets to 
ttie laminating substance and tiiereby enhance ttie 
rate of generation of sulphur dioxide. 

55 In addition to the synthetic plastics materials 
mentioned above, other synthetic, semt-syntbetic 
or natural materials can be used. For example, 
paper, cellulose, cellulose acetate and regenerated 
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cellulose foil can be laminated to form a generator. 



Cfaims 

1. A sulphur dioxide generator which comprises 
two sheets of gas permeable material with a lami- 
nating substance between them, the laminating 
substance having a material dispersed therein 
which, rn the presence of moisture, releases sul- 
phur dioxide. 

2. A sulphur dioxide generator according to 
claim 1. 

characterised in that 

said laminating substance is a wax. 

3. A sulphur dioxide generator according to 
claim 2. 

characterised in that 

said wax is a microcrystalline wax. 

4. A sulphur dioxide generator according to 
ciaim 1. 

characterised in that 

said substance is a laminating adhesive. 

5. A sulphur dioxide generator according to 
claim 1 to 4. 

characterised in that 

said sheets are of polyester, polypropylene or poly- 
ethylene. 

6. A sulphur dioxide generator according to any 
one of claims l to 4, . 

characterised In that 

said sheets are of paper, regenerated cellulose foil, 
cellulose or cellulose acetate. 

7. A sulphur dioxide generator according to any 
one of claims 1 to 8, 

characterised In that 

one of said sheets is larger in area than the other 
and said substance is coated onto the larger area 
sheet whereby part of the area of said substance 
protrudes beyond the smaller area sheet and is 
exposed to the atmosphere. 

8. A sulphur dioxide generator according to any 
one of claims 1 to 7, 

characterised in that 

said substance is coated onto one of said sheets 
and the other of said sheets has holes In it through 
which said substance is exposed to the atmo- 
sphere. 

9. A sulphur dioxide generator according to any 
one of cfaims 1 to 8. 

characterised by 

more than two sheets and more than one layer of 
said substance. 

to. A method of manufacturing a sulphur diox- 
ide generator which comprises laminating two 
sheets of gas penmeable material to one another 
using a laminating substance which has dispersed 
In it a material which, in the presence of moisture. 
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releases sulphur dioxide. 

11 . A method according to claim 1 0. 
characterised In that 

said substance is applied by a gravure roll, a 
5 coating head or an extruder to one of said sheets 
and the sheets thereafter pressed into face-tp-face 
contact. 
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